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Abstract—Performance of the insulating material as a new 
insulator needs to be tested. To determine how well such 
performance requires testing with data acquisition techniques 
from analog to digital. Currently Testing is still off line by using 
oscilloscope. To increase the accuracy of Electrical Tracking 
measurement required on-line measurements by utilizing current 
sensors and voltage sensors. To test the accuracy of the voltage 
sensor and current sensor, it must be tested the sensitivity on the 
voltage sensor. A measuring device that can simulate the voltage 
and current conditions in the electrical tracking test was made. If 
no sensitivity test is conducted, then the results obtained may not 
match the actual voltage and current in the measurement system. 
The available current and voltage sensors in the market list the 
values and parameters in the datasheet. But the conditions in the 
field at the time of its application is influenced many things, 
especially mechanical and electrical influences. In this paper, 
measurement of current and voltage at sample of resin epoxy 
were carried out. Measurement result in this research show the 
average LC of rice husk ash is 46 mA. The average voltage 
during insulation failure in rice husk ash sample is 2,829 volts. 
The first discharge time on the average rice husk ash sample 
occurred at the 114 second. The first discharge current of the 
rice husk ash sample was at 20 mA. The average voltage during 
the first discharge on the ash of rice husk ash is 3,449 volts. The 
time of insulation failure on the average rice husk ash sample 
occurred at 4.661 seconds 
Keywords — Leakage Current, Epoxy Resin, Data 
Acquisition, Sensitivity 
I. INTRODUCTION 
In transmission line and distribution network systems, a 
conductor with another conductor is insulated by air, while a 
conductor with a tower or supporting pole is insulated by a 
solid insulating material called an insulator[1]. The most 
common and widely used insulation materials in Indonesia 
are ceramics and glass. The advantages of ceramic and glass 
insulating materials are good heat capacity and low thermal 
conductivity, corrosion resistant, hard and strong, but the 
ceramic and glass insulation materials have a mechanical 
weakness that is heavy and water-absorbing (hygroscopic) so 
that leakage current easily flow on a surface that can cause 
flashover [1]–[3] 
To estimate the things that need to be done with the 
techniques. Currently experiment test in laboratory is still off 
line by using oscilloscope. To increase the accuracy of 
electrical tracking measurements required online by using 
sensor sensors and voltage sensors[4]. To test the accuracy of 
the voltage sensor and current sensor, it must be test 
sensitivity on the voltage sensor. Insulation value material 
resistance tested can be determined, initial steps can be 
simulated on multi-sim program. A leakage current flow 
occurs when a contaminant causes a leakage current from 
phase to ground. The value of leakage current and the 
measured voltage can be used to further analyze the 
relationship between leakage current and voltage and 
resistance to the insulating material under test[4]–[7]. These 
values can be further analyzed to determine the energy used 
during the electrical tracking test of insulating material. 
Simulation using Proteus can simulate data acquisition on 
electrical tracking test. This paper present research result on 
the electrical tracking measurement. 
II. EXPERIMENTAL SET UP
A. Material Composition  
Material composition of test sample used is an epoxy 
resin compound with silicone rubber and rice husk. The 
percentage of the test materials were shown in table I. 




















Dimensions of the test material sample made [4] with the size of 120 x 50 x 
5 mm can be shown  in Figure 1 
Fig. 1. Size and dimension of test sampel.[8]  




Type of Test Material Total 
Amount Rich Husk Ash 
20% 3 pieces 3 pieces 
30% 3 pieces 3 pieces 
40% 3 pieces 3 pieces 
TOTAL 9 pieces
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B. Leakage Current Measurement 
Measurement of leakage current using Incline-Plane 
Tracking (IPT) method based on standard IEC 587: 1984[9]. 
The measurement circuit is shown in figure 2. On the 
measurement is used fixed voltage method with wet 
conditions. Observation of leakage current using oscilloscope 
help to record the current wave. The oscilloscope protection 
and protection device to limit the high voltage by installing 
the intermediate bisector circuit shown in figure 3. 
 
 
Fig. 2. Leakage current measuring system .[8]  
 
 
Fig. 3. Voltage divider circuit 
 
Measurements were made by limiting the occurrence of 
surface tracking as far as 25 mm from the bottom electrode 
or with a maximum measurement time of 1 hour. 
This standard uses two test methods to evaluate electrical 
insulation test materials for use under several conditions, 
with power frequencies (48 Hz to 62 Hz) for measurement 
of tracking and erosion barriers. This method is done by 
steps : 
1. Make the circuit in accordance with IEC 587: 1986 
standard[10] 
2. Laying the top and bottom electrodes on the sample. At 
the top electrode before it is mounted on the sample it is 
given 8-ply filter paper. Then place the sample on a 
buffer so that the sample surface portion facing 
downward with a 45 ° angle to the horizontal axis is 
shown in Figure 3.36. 
3. Set the pollutant flow rate at 0.3 ml / min, then drain 
into the sample through the filter paper. The function of 
using this filter paper is to have a uniform flow of 
contaminants from the top electrode to the bottom 
electrode before the applied voltage. 
4. Provides the resistance of the series IEC 587: 1984 
series resistors for the 3.5 kilovolt test voltage with 
series resistor is 22KΩ. 
5. Inspect to ensure that the pollutant flows directly on the 
surface of the test material through the small opening of 
the top electrode tip toward the bottom electrode. 
6. Applying a 3.5-kilovolt voltage on the sample, obtained 
from a high-voltage generator through the top electrode, 
while the bottom electrode is connected to a ground-
level measuring device. 
7. Measure the LC using the data acquisition software by 
pressing the initialization key to enter the comport 
value and the baud rate value used in the test. Then to 
start measuring press start menu, then data acquisition 
will start. To stop the measurement, press the Stop 
menu. 
8. Wait until the insulator test material forms a fire path 
and finally burns as far as 25 mm. That means it has 




Fig. 4. Sample has been tracked as far as 25 mm 
9. Saving the LC measurement results by pressing the 
save button on the automated data software will be 
stored on the laptop with the same folder with the 
folder where the data acquisition program is stored. 
10. Measurement was complete, then copy paste in 
microsoft excel to see the graph. 
 
III. RESULTS AND DISCUSSION 
 
Data of measurement results were obtained. Data to be 
used for analysis of leakage current above surface insulator. 
The first discharge rate table and LC then insulation failure 
and discharge current during insulation failure are shown in 
Table 3. 
Table 3 Average first discharge time and isolation failure 
as well as the amount of leaking current occurring in rice 
husk ash samples. 
TABLE III.  TIME TO DISCHARGE 
 

















1 257 128,5 19,93 3451,57 9543 4771,5 49,228 2884.38 
2 211 105,5 19,931 3419,93 8107 4053,5 49,228 2842,19 
3 214 107 19,31 3474,61 10318 5159 39,462 2814,85 





A. Sample 1 
The relationship between voltage and current in test 

























Fig. 5. Relatioship between voltage and current in sample 1 
From the graph it can be concluded that the first 
discharge current occurs in the data to 257, seconds to 
128.5 with the magnitude of 19.93 mA current, 
3451.57 volt. And this continues to be marked by 
changing discharge currents. So in the data to 9,543, 
seconds to 4771,5 failure occurs in isolation marked by 
the magnitude 49,228 mA current, voltage 2884.38 
volts. 
 
B. Sample 2 
 The relationship between voltage and current in 
test sample 2 is shown in Figure 6. 
 
 
Fig. 6. Relatioship between voltage and current in sample 2 
From the graph it can be concluded that the first 
discharge current occurs in the data to 211, seconds to 
105.5 with the magnitude of 19.93 mA current, voltage 
3419.93 volts. And this continues to be marked by 
changing discharge currents. So in the data to 8.107, 
seconds to 4053.5 failure occurs in isolation marked by 
the magnitude of 49.228 mA current, voltage 2842.19 
volts. 
 
C. Sample 3 
The relationship between the voltage and current 
in the test of sample 3 is shown in Figure 7. 
 
 
Fig. 7. Relatioship between voltage and current in sample 3 
 
From the graph it can be concluded that the first 
discharge current occurs in the data to 214, 107 seconds 
with the magnitude of 19.31 mA current, voltage 3474.61 
volts. And this continues to be marked by changing 
discharge currents. So in the data to 10138, 5159 seconds to 
the failure of isolation marked by the magnitude of 39.462 
mA current, voltage 2814.85 volts. 
IV. CONCLUSSION 
 Measurement system for surface leakage current and 
voltage can be done in this testing the samples of rice husk 
ash. Measurement result in this project show the average LC 
of rice husk ash is 46 mA. The average voltage during 
insulation failure in rice husk ash sample is 2,829 volts. The 
first discharge time on the average rice husk ash sample 
occurred at the 114 second. The first discharge current of 
the rice husk ash sample was at 20 mA. The average voltage 
during the first discharge on the ash of rice husk ash is 3,449 
volts. The time of insulation failure on the average rice husk 
ash sample occurred at 4.661 seconds. 
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Abstract – Electromagnetic pulse (EMP) damage electrical 
and electronic circuits by inducing voltages and currents. 
Electromagnetic Pulse could be generated by any type of 
electrical disturbance. This can be the result of a 
microcontroller changing states, to a bolt of lightning, and 
extremes discharge energy. EMP topology consists of capacitor 
to store the energy and coil loop to generate the magnetic field. 
The magnetic field induce the target coil to produce induced 
voltage. This paper presents the magnetic field relationship 
between distance and induced voltage generated by EMP. The 
results show that the distance between the coil loop and the 
target coil affects the induced voltage on the target coil. The 
induced voltage at target coil decreases when the distance 
between the coil is further a part. 
 




Electromagnetic pulse (EMP) damage electrical and 
electronic circuits by inducing voltages and currents. 
Electromagnetic Pulse could be generated by any type of 
electrical disturbance. This can be the result of a 
microcontroller changing states and make the 
microcontroller error [1-3]. Now the effect of the EMP on 
electronic equipment will be the result of several functions: 
the power of the pulse, the dynamics of the pulse being rise 
time and frequency ranges [4][5].  
These response are broadly divided into two mode of 
EMP damage; physical damage and upset [1-3]. The Upset is 
a temporary alteration of the electrical state of one or more 
nodes, in which the nodes no longer function normally. 
Physical damage can occur when these induced stresses are 
at the levels that produce the joule heating to the extent that 
thermal damage occurs. 
EMP consists of capacitor to store the energy and coil to 
generate the magnetic field [5]. High voltage is required to 
charge the capacitor, then the energy on the capacitor is 
discharged through the coil to produce a pulse current. A 
pulse current flow through the coil resulting in a magnetic 
pulse inside the coil [6][7]. A target coil is used to measure 
the induced voltage of the magnetic field generated EMP 
[8][9].  
Rezal, M., et al explain about magnetic field is generated 
by capacitor discharge[6]. Xiandong Pan., et al and Yunwei 
Li., et al explain about cone angle and transition section and 
the physical parameter of the design EMP[11-15]. Most of 
EMP research focused on the simulation electromagnetic 
radiation pulse source[5][10] and effect of EMP to 
electronics[4]. This paper presents the magnetic field 
relationship between distance and induced voltage generated 
by EMP. Research could be further developed to estimate the 
EMP effect of longer distance through the mathematic 
model.  
II. MATHEMATIC MODEL 
A. Magnetic field generated by the coil 
The magnetic field along the axis a single wire loop is 
shown in Fig. 1. 
 
Fig. 1. Magnetic field density from single coil loop 
According to Biot-Savart’s Law [16][17], the magnetic 
field density produced at point A can be written as shown in 
Equation (1). 
   (1) 
The vector  is perpendicular to p and , then   is 
 , so the equation can be written as, 
   (2) 
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Abstract— Social media is becoming the de-facto platform for 
the dissemination of information as research suggests more 
Internet users are using social media as their main source of news. 
In this model, the spread of unverified information is becoming a 
common place where some could share misinformation as fact. 
News sharing on social media lacks the traditional verification 
methods used by professional media. In previous publications, the 
authors presented a model that shows the extent of the problem 
thus suggesting the design of a tool that could assist users to 
authenticate information using a conceptual approached called 
‘right-click authenticate’ button. A two-dimensional simulation 
provided bases for a proof-of-concept and identification of key 
variables. This paper uses Biolayout three-dimensional modelling 
to expand their simulations of different scenarios. Using the given 
variables and values, this paper presents a better understanding 
of how misinformation travels in the spatial space of social media. 
The findings further confirmed that the approach of ‘right-click 
authenticate’ button would dramatically cut back the spread of 
misinformation online.  
Keywords— Misinformation; Social Media; Cascades; three-
dimensional simulation; Biolayout. 
I.  INTRODUCTION  
Social media nowadays is attracting millions of users to its 
various platforms, enabling them to spread information and 
share their interests across the web easily. Due to the huge 
amount of unverified information presented as facts, most of 
what is seen online cannot and could not be trusted. Malicious 
users who have motives to sway other users’ opinions and 
beliefs tend to be the source of spreading misinformation. 
Misinformation could be in the form of chain emails, spam, fake 
news, dotted images, out of context images, out of context 
videos, misleading news and many more. The spread of this 
misinformation does not only waste users’ time and efforts, but 
could also be dangerous.  Therefore, there have been attempts to 
find means or tools that would limit the spread of 
misinformation on social media, hence improving the users’ 
experience in general and bring some credibility to verifying 
content shared online [1][2]. The approach consists of 
developing a technique that limits the spread of fake news by 
allowing users to authenticate it from within their web browsers. 
If this piece of information was deemed to be unauthentic, then 
the user will likely stop sharing it with others out of social 
responsibility, and hence will drastically limit its spread. 
II. LITERATURE REVIEW  
Online social networks are becoming one of the key sources of 
information and news especially among younger generations, 
according to the results of the Oxford Internet Survey [3]. 
Online applications and social media tools such as Facebook, 
Twitter, etc. are considered as one of the leading methods of 
distributing news and user-generated content, which facilitate 
the creation and exchange of the most up-to-date information. 
However, sharing inaccurate pieces of information, referred to 
as misinformation in [4] is widespread in this medium. 
Misinformation is also defined as “piece of malicious 
information intentionally made to cause undesirable effects in 
the general public, such as panic and misunderstanding; or to 
supplant valuable information” [5]. Moreover, arrangements 
such as rumours, false messages, and illegal propaganda can be 
considered a variety of misleading information that the term 
‘misinformation’ is referring to [6]. Having misinformation 
shared on social media on a daily basis breaches the reliability 
of those tools and can create misunderstanding among societies 
on particular cases. Also, the aggregation of people around 
common interests, worldviews, and narratives is simplified with 
the wide availability of user-provided content in social media. 
As stated in [7], misinformation propagation occurs when 
malicious individuals utilise Social media tools to distribute 
misinformation.    
In [8] researchers report that the increase in social media users 
has resulted in the increase in misinformation distribution. 
Social media has become a major tool for the propagation of 
misinformation since proper filtering techniques similar to 
reviewing and editing information in traditional publishing is 
not in place to fulfil the lack in social media users’ 
accountability [9]. Moreover, the majority of social media users 
may not be attentive to the untruth story as a consequence of 
sharing huge volumes and diverse forms of information, 
misinformation, and propaganda in social media.   
In [10] Libicki explains that prior beliefs and opinions of people 
influence their decision in accepting misleading information.  
Moreover, in [11] Kumar and Geethakumari discuss that people 
believe things which support their past judgments without 
questioning them. False information spreads just like accurate 
information. However, the role of information context is 
central. This links with the survey findings by [3] that shows 
topics on technology, finance, politics and health are the ones 
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Abstract— The use of appropriate requirements 
prioritization techniques is crucial to the success of a software 
development project. There are many techniques offered with 
all the advantages and disadvantages of each. The question 
that come up frequently when doing requirements 
prioritization is "whether the priority list is generated based on 
customer's required value?" and "whether the value is 
generated comparable with the cost incurred for 
implementation?". This paper aims to conduct an empirical 
systematic review to identify and review the requirements 
prioritization studies based on the cost-value approach. This 
literature review generates many insights including: reduction 
of pairwise comparisons, factors and aspects of cost-value, 
features that support cost value and cost-value constraints. 
Keywords— Requirements Prioritization, Prioritization 
Technique, Cost-Value, AHP 
I. INTRODUCTION 
Software development cycle is the period of time that 
starts from the decision to create a software product and ends 
when the software has been submitted. Based on IEEE, this 
cycle consists of requirements, design, implementation, test, 
and also installation and checkout stages [1]. The first stage 
in software development cycle is to process the requirements 
management. One important aspect of managing 
requirements is knowing which to do first, because it is often 
unclear which option is better, because many aspects must be 
considered. Essentially, the very important problem in the 
requirement process is choosing the right requirements 
[2][3][4]. Defining the requirements prioritization process is 
one of the elements that must be implemented in the 
requirements management process. Firesmith [5] says that 
requirements prioritization can mean: firstly, priority based 
on implementation, which means determining the sequence 
of tasks in the incremental development cycle and iterative. 
Secondly, priority is based on the importance, which means 
determining the tasks sequence based on the interests of 
stakeholders in one or more dimensions (e.g., personal 
preference, business value, cost of implementation, and risk). 
The importance of requirements prioritization is caused 
by various things, among others are: not all requirements can 
be fulfilled because of the limited time and resources 
available [4][6][7][8], sometimes requirements have to be 
allocated to different releases [8], the exact requirements are 
considered as an integral part of software quality [4][9], and 
are used to gain an understanding of market advantages and 
disadvantages [4].  
Requirements prioritization techniques can be separated 
into two categories, absolute and relative priority [10]. 
Absolute technique gives priority to each requirement based 
on absolute importance, for example giving all the 
requirements of a certain priority such as essential, 
conditional or optional. Whilst, the relative technique shows 
all the requirements based on the value itself, or in other 
words, the more important needs must be self-determined 
[11].  When compared, the relative approach tends to be 
more accurate and informative than absolute [11], as well as 
faster, more precise and more reliable [12]. 
One of the relative priority techniques is the cost-value 
approach [11]. The cost-value prioritization technique was 
introduced by Karlsson et al [13] which has the basic of 
Analytical Hierarchy Process (AHP). This technique displays 
the top requirements in the graph plot to visualize the 
requirements value compared to the implementation cost. In 
this cost-value approach, value is interpreted as a potential 
contribution of candidate requirement relationship for 
customer satisfaction on the resulting system. While cost is 
the cost incurred in order to successfully apply candidate 
requirements. 
The value mentioned in the cost-value approach is often 
called by the business value term. The definition of business 
value according to Patton [14] i.e. “Business value is 
something that delivers profit to the organization paying for 
the software in the form of an increase in revenue, an 
avoidance of costs, or an improvement in service”. In 
addition, he also explained that the term "value" is often used 
subjectively, for example: “I value something if it makes me 
feel good” or “If I’m representing the business, then I might 
view something that makes me feel good as a business 
value”. 
The purpose of this paper is to understand and summarize 
the empirical evidence of techniques used in requirements 
prioritization based on Cost-Value approach. A systematic 
review uses a lightweight version of the SLR described by Z. 
Stapic and E. López [15], namely: 
• Developing a protocol
• Defining the research question(s)
• Specifying what will be done to address the problem
of a single researcher applying inclusion/exclusion
criteria and undertaking all the data extraction
• Defining the search strategy
• Defining the data to be extracted from each primary
study including quality data
• Maintaining lists of included and excluded studies
• Using the data synthesis guidelines
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Abstract— Cell phone and advanced hardware, for example, 
fitness trackers, heart observing, and wearable gadgets are more 
regularly used nowadays to capture human exercises. Inertial 
Measurement Unit (IMU) sensor can read some parameter from 
human activity. Indicator and position formed from that sensor can 
be translated back by machine learning to classify human activities. 
Classification of human exercises known by the term Human 
Activity Recognition (HAR). Cell phone IMU sensor’s data is not 
linear and stationary. Feature from non-linear signal can be 
extracted better by using non-linear and non-stationary signal 
decomposition algorithm than by using conventional frequency 
analysis (Fourier Transform or Wavelet Transform). Ensemble 
Empirical Mode Decomposition (EEMD) method is better than 
Empirical Mode Decomposition (EMD) because EEMD utilize non-
linear signal decomposition based on either time-domain or 
frequency-domain. For further analysis, multi parameter added 
from EEMD signal processed with Hilbert-Huang Transform 
(HHT) to get instantaneous energy density. Instantaneous energy 
density is representing the absolute amplitude of signal over time 
and also marginal spectrum. Marginal spectrum shows the 
amplitude signal in frequency domain. Instantaneous energy 
density and amplitude of signal becomes selected properties for 
classification process. The novel approach of this research is joining 
EEMD process as a raw signal modifier and HHT as feature 
extraction process. Naïve Bayes, Support Vector Machine (SVM), 
and random forest used as machine learning classifier. The highest 
accuracy obtained from the Random Forest classifier and overall 
accuracy of three classifiers is 95% for all four performance 
indexes: recall, precision, F-measure, and accuracy. 
Keywords—activity recognition, ensemble empirical mode 
decomposition (EEMD), feature extraction, IMU sensor 
I. INTRODUCTION 
Data about human action acknowledgment and postural 
progress (HAPT) is extremely valuable for human life in the 
distinctive sort of applications and services [1]. This point 
drove the advancement of an algorithm or even in system 
architecture by a researcher. Pervasive and mobile computing, 
surveillance-based security, context-aware computing, and 
ambient assistive living are the example of human activity 
application [2]. Human activity data is acquired through some 
different methods [3]. Two major methods and most 
developed nowadays are wearable device sensor [4] and 
machine-vision [5].  Each method has some advantages and 
disadvantages [6]. One disadvantage of machine vision is a 
limitation of the sensor viewpoint, so human movement 
cannot flexibly be monitored. The wearable device is chosen 
because cheaper and has a high sample rate which is also 
combining depth information.     
The smartphone is a multifunction device because have 
sensors that can record human activity easily. IMU sensor is 
one kind of smartphone sensor to detect any human motion. 
This research conducted to use Smartphone to gain human 
activity recognition by using spatial data. The main purpose 
of human activity recognition is to minimize error that 
occurred in the activity classification process. Some methods 
are proposed by some researchers in order to gain state-of-the-
art in human activity recognition using a smartphone. 
In the recent decade, machine learning is used to 
classifying something by doing prediction. However, it is not 
an easy task to “teach” the machine about how they should 
respond to the input. The key point of the machine learning 
method is a feature extraction process. Features are something 
need to be unique, differs one with others, and represent some 
criteria in given information [7]. It becomes rule-of-thumb, 
that more informative the features, the more accurate the 
prediction results. Since classifier has different characteristic 
it is needed to be selective to choose the most suitable 
classifier from the extracted feature. 
 IMU sensors signal are not-stationary and non-linear, so 
instead of using conventional feature extraction such as 
statistical computation (mean value, median value, a variance 
value, and etc.) and frequency analysis (Fourier Transform 
and Wavelet Transform), feature extraction based on 
ensemble empirical mode decomposition (EEMD) more 
preferable. This signal analysis method has been used in the 
different field of applications, especially in the application has 
to deal with high intermittency signal. EEMD proposed by 
Huang in 1990s [8]. The basic concept of EEMD is a 
decomposing signal in time-scale characteristic. After the 
EEMD process, usually, some of the researches doing some 
Fast Fourier Transform such as Hilbert-Huang Transform 
(HHT). HHT is used in order to get a better signal description, 
in both frequency-domain and time-domain. As a trade-off, 
EEMD is needed more computational effort and time 
consuming [9]. For model generation stage, classifiers that 
conducted in this research are Support Vector Machine 
(SVM), Naïve Bayes, and Random Forest. 
Human activity recognition with sensitive transitional 
activity is already provided on the public dataset. EEMD 
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